Application of glutaraldehyde for the staining of esterase-active cells with carboxyfluorescein diacetate.
Staining of esterase-active bacteria with carboxyfluorescein diacetate (CFDA) has been used to evaluate the viability of various types of cell. However, the outer membrane of Gram-negative bacteria prevents CFDA from permeating into the cell. Although EDTA can increase the permeability of the outer membrane allowing CFDA to enter the cells, it was experimentally confirmed that there is still considerable difficulty in visualizing viable cells due to passive diffusion of carboxyfluorescein (CF), a hydrolyzed product of CFDA, out of the cells. We found that glutaraldehyde enhances the discriminative recognition of esterase-active Gram-negative bacteria under microscopic observation by improving the efficacy of staining. We believe the successful staining in the presence of glutaraldehyde is due to two separate effects: an increase in the permeability of CFDA into the cell and prevention of leakage of CF out of the cell.